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mm^mt. zmmm'f-mzminzi^m^titcm-' 
ff)-d:msa/mz<r)-'mm^i'itmzzer)^ 
<xmmz^]iiixm'tifzm-(7)-<xmmRx/^-(r)- 

ssffifst. z<o^e.^(Df^-'mt^~<DZd:.mmz^ix 
^timm^ti^<r)tii:ht:m.mz^m-thm--<mms. lo 

t/mzossitist . ±ti-ii<7)mikmz^^mi)<tim^ix 

h bmz\Wi<nwm^z^ifm.^ti^'om-l^(r)-^ 

z.<7)m^mtii,:nm.mizmmwzmmzm imz 

mcr>iii:hmmz x^xmimm> xmt srw-r 
h^y^'^-^^xmmmza^^x. ±iiimm'mii. 
±si^ y> <~s(r>^-))'mzm^zm.'^i\.fzn-^m 

v^-(nmm'^'t\miS.^<n%-<r>-iFm.tx'%-- 20 
(ry^mi^mmhtnz. si-«*js^?t±iB^ 

W.^nw,-(n-iKWktX'%z.(r)^mk^mL'thi. 
[000 1] 

m^mtt tmzm^ ixmrnm xmizm i 

Txissr&it-ri.-^ v>'^'-:5'5^x^l^a^^reL, mz^ 
E^i}^2mi,z^^^tix^-^^t^i>ztiim<m.mtm^ix.fz 30 

ifz^mizi3\,yx . iMixwsmm ■ r-zmmEt 
m& ■ 7-xmmEt ?:m^^6zbi)<x't 
-f^xm^mzmth, 

[0002] 

ti . 0 6 (i^-t J: 0 , EjSmjS 1 i: . i cog:B£«jS 1 

f^h<r>mfi.^'^LXWzmrtt^ y>^-9 2 i: , 

z(r,^ yi<~-9 2\,z^mtfi^<n'ii{nmmizX'^xm^ 

(3) fc, Z<n^%%=m 40 
( 3 ) tM?iU::Si^$ii;t:ll-c7)-(X^||4 a&iX^z 

iX^giS5 b 5r*U±ffift«i^ ( 3 ) *^(biOai*«flE 

zcoz<J:^ia4 b . 5 b liz^K^fiW^^iv^ff^^-y)^ 

mm,z'm-fh^-<r)mmimw.-cmmi^ t . 
±m-ii<o&m 7 izmm9mm^ti^tmzm^<o 
mms^ 8 izmm i o fxao^siw-gpA^JS-c 



zmmnm^7-xiztm-^ti±Mm~&x/mz<7im 
m7. 8<7)tiii}nEi>zX'^xxmmm-im'si 

2ti^lX^'^X^^t:, ^fc. ±Mmm^ii~-^ 

)vximbmiixhi:iffiX'hh. 
[00031 z(r>i.oti:^yf^-^i^xmmmzii\^x 
xw^ 1 2<7m%. ■ r-:^ramEvat . • r 

-xp^«ffivkfc iti^ixmm. ■ ItMlE (lilT 

aSsT. 8*miXISf 12(0Wffi|gU-Sr^^t1-|):: 
tifX'^h. mUkf. ft:*;1iSBE*<150kVOX»|iat' 

(4. ^Eneoziic^tSiOiifE^. xmi 2m^9 
m^ioff^nr-xnsit. ^ix^ix^(oi/2<7) 

[ 0 0 0 4 ] ll7(±06tcfc(tS^EIg6c?)fi|ji$:-a5 
1 3«0-:^<0|«I1 3 a(;:{4^-(0-»:^|IS4 atm-«o 

-dL^mA b t *<^*»it-c 0 > fi!!^r«o)«i 1 3 b um 

Z<r)-<X^t&5 a tmHiOrJX^tSlS b ti)<m^tlX^^ 
h. -et-C. X|S^StCffiffl$fl|.SEfl6{4. S«E 

afcz<ji:^i84b, 5hh<m^z.m'M.<rmmkh\'n> 
v\ z<^zti)^h. amo-gi!*^'±ie-»:^^4a. 5 

afcZ»:^l|4b, 5bt(?5iaSrji®L, Xii^m^k. 

ikK.-i3hmrmLxmmMmt^^^t^^o'>^ 

■r, l.*>tt±, ^-c7)-»:ii*l4ai:i:<J:^^4bi;T' 

-ow^EHSrflijiic L . m-ffy-'mm 5 a t i:»:^gts 

5htX'hd—:><^^mmmjS.tX\'^ht^^^i-Zt 
tLTfPfflL. mizmifhtit:ziyfy^3i:^izm& 

mm^t^'t. nzEi:m.^-ti>fzihizwm^zm 

[ 0 0 0 5 ] ^cOck ^ 126 tcfcy^T , ^^E§| 

6com-<oz<ji:^4 bff)iiitiim-<^k^7X'm^ 
$ti. m^if i)\ ^-(nm^i.m^xm'si 2m 
m. 9 1 0 -*m~<7^^8<r>mm-mih . c: <o 

-asji; §§i<o^isa5i iiitLxr-7^\.zmi^L?); 

ma I c ' mZ(7)gBg*l 8-XIIW 1 2 O^SUB 1 

0-»||-coiJaiElg8cO|5IS5-C-mii5. ■f^j:h 
*>, ±iem-«0-<5i:^iS4 |g-<0»g5S7S::frt 

mm^&iitLx'm.it' tic t^m^-fhztt 
=5:1), z<nzti)^h. iia^peicfcv^T, mzoz 
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(0 0 06] 10 

la' C!)fiiffl=-tan- ' (u • Li/Ra) 
Ik' (!)ffi*B=-tan-* (w • L./Rk) 



[0007] 08Jifi!*<7)>f yj'i—^^xmmmizh^.^ 

5 al,ZX1l$tLi>^EtW^bcr)miJhiff^tyy7X'if> 

h. Z(D^^yi3^hhP^J:oi>z. m^iQ<nm(0^y 
mail a' (||ilS-C*-r)J;Ott>-r*HC:/;^<^0. |SI 

iefC-»:^^iSHifc«*&$iisiiE E I izn txma^j)' 

co-<X^m 4 a « U T h/USr L 1 . 5 
(HOftWffimSrRa, Hffil 0liOfl?SfjaCi2:Rki:L. 
a' , Ik' ffiUmt, 

- (1) 
• (2) 



Rkii0.9Ra 
Li = L2 

t#;t ^tli>i)^t>. ±si<r>^ ( 1 ) ( 2 ) ^ 

!tM<7)fi?tffiSiRk*5'Jv§ v^^^^itt. 
ixhmz<0-<X^!^ 5 afiOmSS I k ' (Oimi^Mtil Z 

[0008] ±ieo J: d tmzo-iR^i^ 5 aomsst I 

< 0 , ^ 1 0(i'\fl^*&$ixsai:^«:'3*% 30 

It' ^Ic' *<;^§V^gtiJnL, ^^i^t'^J;i<f20k 
V&±i,zi>^hZtifif>l. ZeoJ:dl,ziz^ti:MK(^^ 

i^izx-^x. ±t LTRifii • 7-x^iznm^ms. 

mmihzbm'o. ztLtymmthii^tiii'hn 

[0009] ^zx\ ^mm. z<7)X o^^r^mj^izn 4o 
astt. ^^';^xiKfi:Il?{^^^sx^lt^r^i-i/'^^lB^c^J 

ramEi: Zti)^X'^ S-f V-'N'-^'^XilJI 

[00 10] 

k. z<r>m.^'9Mi}^(><^m.^i^tx^mz^m-ti 
\izii'iXmmm.^±\:.i^h^^^Uh. c:oJ«*50 



- (3) 
... (4) 

n'm\zm\.zm.^titz'^--<r>~mm.-i^m-(r)-- 

^d0m.i-^-thh^^zz<r>^-d^mm.\>znmLxmt^ti 

m--mJ^m~<r)-d^^m^z^ti^'ix^n^ix^<r)\i!,-^i 

mMz^m-hw,-(nm&^mw.-<mwi^b . ±is 
-'■n<rmk^\>zmi¥m.^ixh tmzmi<mwz 

(ctg^s a^ssfirtiiSigE Lmzz. comm^mij^T-xiz 
^m^ti±Mm-Rr/m~<^&^^(^iiii}mEizxr>x 
xmimth xisf t ^ y^N'-^j'^xgtga 
tcfcv^r. ±ie^Si^a5(i. ±m^y^'^~:^<r>ii!,m 
izm^zmm.^tifzm-m&com-'Coi^mm'FAx/m- 

Mz. mz£7)ftffi^^fc±iOTSs£om-«o-<?:^^iifc 

[001 1 ] 

>f >'A'-^'cr)til:>3lil<0«ffiS!l^g|5Sr±ie^ y^'-^- 

<r>\iimizmizigim^tifzm-m^^m-ff)mm=f- 

igi^t ^ESKo^-o-ix^^mt x-m^^ixtzm-ffyi^ 

-d:%mtx'n&^Mzm-coitmmmzx'o. xist 
mmmtmmmt iz^ti^'im^ttc^mim^ 
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[00 12] 

tmifzm°M^ . la i i,i^^mi>zxh -f y^^-i^^xm 
mm<7)mmi:ji^-rmmTib&. zff)^yj'^-9^x lo 

x^i&wz^mt. f(nii!,ijmEi^&thi:^izm 
i&Lxmm&^ mmz^ixxmmm-h tco 

X\ EtcSrf i 0 iz. U^mm lb. ^ yi^-^ 2 b . 
b. XW^l 2bi^lX&h. 

[0013] ±isKSE«isi m^mE^mtim 

m.X'h 0 , ^J;t{i'50HzXti60Hzco$gi[<7)ffifflmii<7)m:^3 
, y-^yf- VKcb'<7)&m'FX'mm-lbmza yr 

y^^j: i:<7)w-mm^x-w-mt hzbizx-^x, mmz 20 

[0014]^ WN'-^' 2{i. ±ieSsl«jSi*»'^>l±i:^] 

^tim^ns-i^ix^^wz^m-ti fcftc* 
m.mmmixm:hmmthh(ox, ^mm^h^ 

hE-^XOX^ -vi-yV^^l 4\, 1 42, 1 43, 1 44 

imiff-'^hitxy)U:rv -vi^mizm^Zix^bmz. 

tlt,<^X^ «yf-y/9g^ 14i~l 44fc:(i-efL-e-'iX77 
■^t^^-)Uy-^^-]^Di. Dt, D3, D4*^j£M?Wg^ 

^tix^^h. ^^a. -y^y-zm^i-iAx-^i 44 30 
bLx\i. mmy-vmm'^^^-'7v^yi^x9 

tm^^hixx\^i. 

[00 1 5] nyr'y-t^Ba, 3h\i^ ^ yf<^-9 2i,Z 

m^zm^^fi. ^(r>^ yj<^-9 2<r>^-hWzi.'^x 

^, SeffSI6{i. ±IBft1il^i^ (3a. 3b) 

ai:)]mff^#ffi-tst«o-c\ i^®5g^ai (3a. 3 

b ) tM?lU=ft^$nfe^-<^-»:^tl4 aRUf^-t^ 

-»:^i^5a^*-rsfcit{c^ ^tif>co«— <j:^li4 

a, 5ai,zn^LXmi)^td-zm-<r>-<!K.^^Ahm/m 40 
[0016] m-«7)S^ifl7Sy^mZcOSg5fl8(i. ± 

i^Eis 6 «m-oz<x#^ 4 b Rum-(r>zjmm 5 

hi,z^ix^fiim^ix. ^<7)^^<ni^^ns.immz^ 

m-fh{j<r)X'hh. tea. :L<r)--o<7m^i^i . scottj 

nmmkzmmtix^^h. 

[0017] xnm 1 2(i. ±ieii-&t/i^rco»s!E«s 

fsfem^sr^-r&BiSii ofcs ^<7)^i o*»<^)Oiii; 50 



?*^»l?-ri>C:fct;:<J:oTX|Si^^-tl.^fii9i:. CI 

mm b^iQb iWith^^co-uxhi-^m 
mib^^Lxm. i^-^)vxmbmifihij<r)X' 

hh, ^Lx. ±ie^-<7)ga[^7t^si9*^}g«!$it 

ht^-nmm 7 Rrxmz<oiia8g8<^{ij:^*<iOiit: 

umfiT-x{zmm^ tix^^h. 

[ 0 0 1 8 ] dolt's ^WMi>zi5\,^Xii. ^ y)^—9 2 

t, ±ie^ yj<-y2cr)'i;^-}]m^zm\.z^mixfc^- 
o^^mmi-b LTiOayrV-tB atlgZcOi^Jg^^t 
UT<03yT>^3 b b-h^h'^h twt ±f2lg-<50 
n y-fy^f 3 a t fiifi^^JKs 6 (nw.-<n--imm a fc 

3 b fc Mfi^s 6 om- 5 a t t-mz 

iSMnyry-tSa. 3b{i. n-^mb^ixx\^h. 
[0019] mz. z.(r)i.ot,zi^&^ixfz4 y/^—?^ 

xmM.<r>m^^z^\^xwmth. t-r. mnzti\^ 

X, u^mmicoinfjii. d^(r)^yj<-y2^xn\^x 

^WiWz^mtih. <X^z^ ±IE^yvN'-^2A>^>ai 

f}^fi^is!ms.<^-fni.. m-<^^yry^3aib^ 

i,zmi%^ti. immsse<Dm-co-mm4sibz<xm 
mhbcomz^t^mMy^^i'i^yxizX'ox. ^ 

-cow^^ix-m^iz^m^fix . mx'h^xm.'^i 

[0020} iixt PIB#K:. ±I£^ yn'-^' 2*>i?>{t}:^3 

^iii>^^inE<omii. mz<7)nyf'y^f3bt^E 

^b(/)m-<D-}x^m 5 aib*^h^^w.~ff)^mmz 
m^ti. ms.^ 6 <osszo-<j:^I8 5 a t z»:i^i8 
5hb<7)mz^t^mMyr^^yxi,zXnx. 
msiiik^mi). -euT. c:<7)i^igmsiiikc<^oTS^ 
zwz}j:^M5b*'4,3ccgmffi*^'ai:/]$ii, -e^of^z 
osai§8-ciig5c^'8i$tiT. mx'hi>xwmi2 

c7)^ffi9*»f>Kffil O^cmSSffiltt. 

§81 1*>^>^1 O^SSix«.mSiEIci:iSrfit|&-ri). C 

ffym^. y^-'fyM^^\,mmm<r)m~<o- 

5&b m-<^-mm 5b b mzco&m^ s b 
(i, mmm(Dm-<r>-<x^m4abm-<7)-'<!f:^mh 

t^-(0lEffi§§7 J; 0 i> I cfi{t:*:# ^j:mmmt 

[002 1 ] m2iimii<zmh-i y^^-i' 2cotiifin 

EEi b . m~C0-<X^m4 atcSUlS^SS I nRlf^- 
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a , 4 a ) Rr/f^-(r)imm^ (3b. 5a) IZl&tlh 
mSEIa (HJIt-S^-r) ^il/^mSIk (KilT'^nt) tOtt 
mtm-t^j:'0. ±iB'f :/A--:J'2<oaj:fj1gEEii: 



8 

MUSrUtl. $4.tX||'»12<7)|lffi9ffl!)OM?$ffi 



Ikffl{Sffl = -tan-^ C {« • L.- (« • C.)"^} /Rk) 



(5) 
(6) 



t^&. -e-LT, ^^SI«^B^C^iV^T^l. ^ (5) St^^S^lOSK (6) Ktsv^-c, 

u • Li- (w • Ci) -^ = 0 ••• (7) 

w • Lz- (« • Cz) -' = 0 ••• (8) 



mffi I a&l/^fiifflcomoiE I koeffljiiHi, ±12(05^ 
( 5 ) at^^ ( 6 ) 1}^mhi}^*J:io'.zmf^j:h. t 

}ai5iRk<7)|£v^^||i|c7)m»!EIk(?):^*5:^^V>*>/^, ^ffi 

BamiEvatiipfig • r-xnauEvkfcjii^firrs:: 1 1 

=5r&. 

[00223 KLh<^ J: d , H 1 C^^-f IUlfi0<lt=fc 
5atc8itni>l;«Ia, IkiatCfi[fflM*^4t^V^tJt 

Htl 2«^ffi9*»<5^1 0'S}jiatl>f«B5IUC*> 30 
I.X^'gl 2^S»5f57. 8ar/^*560K®Srl»il: 
[0023] ia4<i*l%0«(7)f|!ico||J£^J$:.T:1-I118Sllt' 

^ff§5 eat. mj{zm-<r>-m^ 5 aRr/z<xmB 

5him\ ^X^^f^-CD^E^ 6 b t X-mfS. Uzl <r>X 40 

fLT. ±iem-<03Sffill6a*<X^'il 2<0I1 
ffi 9 IfflomE^ U . mil<r^EIS 6 b 1 
0 m<r>mK^±iz^^t I. J: 3 1'^ o T V ^ S . 
[0024] |15{±*i%B^Oj|tfacO|lifi«?lJ2:5^-rilISS 

0Tj>a. zcommmi. mnzts\\x^y^'i-^2<o 

f^Sl^TM?iHli§«t^>iX?tZoc03yT>-f 3 a, 3b 



f yf >^3 b tmne^'f vr^j' ^ y;^ 1 5 b fcfmzeo 
ftli^i^^ffi^-tl.. -eLT. ±iem-coriy-f>^f3 
a i:^-c7)-f yy^- ^' y;^ 1 5 a i:S«SI6 Ol|-<55- 
»:^I84 a i: -C^-O^jglalJSSrfllBg-f t ^^fc. ±iB 

lilzco3yTy'f3bfc|gz<7)-< y^:? ^' yx i 5 b t 
SEEis 6 (r)%z<r)-mn 5 at x-mzcDi^mmmm 

bJi, ^EfS6<0#-»:^^ll4a, 5a<o«a'fyr^' 

^•yXiO^£:5i-$:ffl3t<^i;LTf^fflt?.. =5rfc, 
J: 0 ^j:m!mmmi. 04 O^Jfifi^JtcSt LX tiiffl 

[ 0 0 2 5 ] ^rfc, Ul±Si0flL/clllSt/(a4Mmcll 

5(r)mim^zh\^x\t. ^>j^-9 2^mm-hBon 

x^-v^y ym'F tlX-y-h ie» <^^-yhyy 

^•f, mm-^^ V :^iS'ttzii/'^^ ^-y h y yi>x 
9. m^^mhyy>':^^^j:iicr,m(OX^ y^yi^m^ 

[0026] 

imco^^] :^miiw±(7)Xdizm]S.^iifzcox\ 
^ yj^-^cr)iii:t}mcn>^mmTUi:±m^ yi^-^in^n, 
i]m^m\^zm.'^fiftn~mm%~<n^m'i-m 

WkhxmwL's^Kfzw.zjn^mmmz^ o , -mmm 

m?^^ ye-ryxoffioiiMt»i^<o^ffi*5ffi*& 
SixS::t(;J;oT. ±iexm«co^ffi • 7-;<.[a«E 
fcl^ffi- r-;^S«Efci&iW§*Sc:fc**T-|i«.. 
oT, t^*coJ: LTHflS • T-^raltcMS^lS? 

mE*m-f SWSrRfiihLT, ^ES^ScStlXJiXII 

[01] *^Bfltc J: s -f yA- i'^xmmm<r>mi&m 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

r?ndustrial Application] This invention changes the direct current voltage from DC power supply into 
alternating voltage using an inverter. It is related with the inverter type X-ray plant which rectifies while 
carrying out the pressure up of the output voltage, supplies direct current voltage to an X-ray tube, and 
emits an X-ray While especially the transformer is divided into 2 pieces, in equipment equipped with 
the X-ray tube with which an output has the rectifier which is two by which series connection was 
carried out, and is called a metal X-ray tube, it is related with the inverter type X-ray plant which can 
balance the anode plate and the electrical potential difference between grounds of the above-mentioned 
X-ray tube, and cathode and the electrical potential difference between grounds. 

[Description of the Prior Art] As this conventional kind of inverter type X-ray plant is shown in dmwipg 
6 DC power supply 1, The inverter 2 which receives the direct current firom these DC power supply 1, 
^'d is changed into an alternating current. The resonant element section which it connect [ section ] 
with this inverter 2 and produces the resonance current with that output voltage (3), The transformer 6 
which has the first secondary -winding 4b and second secondary-winding 5b which were rolled 
corresponding to these each first coils 4a and 5a, and carries out the pressure up of the output voltage E2 
from the above-mentioned resonant element section (3) while having the first primary-winding 4a and 
second primary-winding 5a which were connected to juxtaposition at this resonant element section (3), 
The first rectifier 7 and second rectifier 8 which are connected to the first of this transformer 6, and the 
second secondary winding 4b and 5b, respectively, and change that output into a direct current. While an 
anode plate 9 is comiected to the rectifier 7 of the method of top Norikazu Cathode 10 ,s connected to 
the rectifier 8 of another side, and some containers are formed with a metal, the output ot the tirst 
rectifier 7 of the above and the second rectifier 8 connects this metal section 1 1 to the part to which it 
comiected with the serial, and this comiection part is further comiected to a ground. With the output 
vXge of the above-mentioned first and the second rectifier 7 and 8 It has X-ray tube 12 which emits an 
X-ray , and changed. In addition, the above-mentioned resonant element section consists of one capacitor 
3 and above-mentioned X-ray tube 12 is called a metal X-ray tube. 

[6003] In such an inverter type X-ray plant, the anode plate and tiie ^l^tri^^l f tential differenc^^^^^ 
between grounds of X-ray tube 12, and cathode and the electrical potential difference between grounds 
Vk can be estimated to be the one half of an anode plate and the electrical potential difference between 
cathode (henceforth "tube voltage"), respectively, and the proof-pressure design of X-ray tube 12 can be 
made easy at a transformer 6 and a rectifier 7, and 8 lists. For example, m the X-ray pl^t whose 
maximum tube voltage is 1 50kV, it is supposed that what is necessary is pressure-proofing of the 
secondary winding of a transformer 6 and the electrical potential difference for a ground of the anode 
plate 9 of X-ray tube 12 and cathode 10 just to estimate it as 75kV of 1/the 2, respectively. 
r00041 Drawing 7 is the explanatory view in which having carried out the cross section of a part ot 
structurl^e transformer 6 in drawing 6 , and having shown it. First primary-winding 4a and first 
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secondary-winding 4b are wound around one foot 13a of the iron core 13 of the typeface of RO by side 
view, and second primary- winding 5a and second secondary-winding 5b are wound around foot 13b of 
another side. And the transformer 6 used for an X-ray plant must make an insulating material 
(illustration abbreviation) intervene, since the electrical-potential-difference difference between the 
primary windings which are on a secondary-winding [ which is on a high-voltage side ], and low-battery 
side becomes large while opening a predetermined distance between each primary windings 4a and 5a 
and secondary windings 4b and 5b. this to a part of magnetic flux - top Norikazu -- there is the 
description of passing through between degree coils 4a and 5a and secondary windings 4b and 5b, or 
passing through between each coil and iron cores 13, and being easy to produce leakage flux. Therefore, 
it can be considered that a part of magnetic flux does not pass along the above-mentioned iron core 13, 
but constitutes one transformer from the first primary- winding 4a and secondary-winding 4b seemingly, 
and constitutes another transformer from the second primary-winding 5a and secondary-wimJing 5b. In 
addition, the above-mentioned leakage flux acts as leakage inductance, produces the resonanee current 
with the capacitor 3 formed independently, and in order to generate the high voltage, it can also be used 

[OoSfn such the condition, the output of first secondary-winding 4b of a transformer 6 is rectified by 
the first rectifier 7 in drawing 6 , and current It' flows in the circuit of the anode plate 9 -> cathode 10 -> 
second rectifier 8 of first rectifier 7 -> X-ray tube 12. At this time, some thermoelectrons generated from 
the cathode 10 of above-mentioned X-ray tube 12 flow into a ground through the metal section 1 1 of a 
container and current Ic' flows in the circuit of the metal section 1 1 -> cathode 10 -> second rectifier 8 
of second rectifier 8 -> X-ray tube 12. That is, secondary-winding 4b of the above first will supply ^ 
current If through the first rectifier 7, and second secondary-winding 5b will supply current It and Ic 
through the second rectifier 8. From this, only Ic' of the current which flows to second secondary- 
winding 5b increases more than the current which flows to first secondary-winding 4b in the above- 
mentioned transformer 6. Here, as mentioned above, since a transformer 6 is divided into the Urst 
transformer which consists of the first primary -winding 4a and secondary-winding 4b, and the second 
transformer which consists of the second primary-winding 5a and secondary-winding 5b and it thiiiks, 
current Ik' which flows to second primary-winding 5a becomes larger than current la which flows to 
first primary-winding 4a. That is, if it sees from the output side of an inverter 2 the circuit by the side of 
cathode 10 can be regarded as load impedance being lower than the circmt by the side of an anode plate 
9 among the circuits which supply power to X-ray tube 12. 

rProblem(s) to be Solved by the Invention] However, in such a conventional inverter type X-ray plant, 
while some containers of X-ray tube 12 were formed with the metal, when this metal section 1 1 was 
connected to the ground, there was a possibility that some equipments might break with the high voltage 
which imbalance produced on the anode plate and the electrical potential difference Va between 
. grounds, and cathode and the electrical potential difference between grounds Vk, and was especially 
produced between the anode plate and the ground by the above-mentioned metal section 11. This 
phenomenon is explained with reference to drawing 8 and drawing9 . 

[00071 Drawing 8 is a graph which shows the relation of the electrical potential difference and current 
which a^^h^litted into the first primary -winding 4a of a transformer 6, and second primary-winding 5a 
in the conventional inverter type X-ray plant. If the near impedance of cathode 10 is small so that this 
graph may show, it will become large slightly and a phase will be late for current la (a continuous line 
shows) to which current Ik' (a broken line shows) which flows to second primary-winding 5a flows to 
first primary-winding 4a for a while to the electrical potential difference E2 supplied to coincidence at a 
primary-winding side. The phase of current la' to a voltage source, and Ik' if the reactor of LI and 
second primary-winding 5a is set to L2 for the reactor of first primary-winding 4a seen fi-om the 
common voltage source (E2) here, load resistance by the side of Ra and cathode 10 is further set to Rk 
for the load resistance by the side of the anode plate 9 of X-ray tube 12 and angular fi-equency of a 
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la' 06[ffl=-tan-' (« • Li/Ra) - (1) 

voltage source is set to omega, i k' cDfitffl= -tan" M w • Lr / Rk) - ( 2 ) 

It becomes. Supposing the load resistance Rk by the side of cathode is small about 10% compared with 
the load resistance Ra by the side of now, for example, an anode plate, Rk**0.9Ra - (3) 
Come out and it is. L1=L2 -- (4) 

Since it thinks, only a part with the small load resistance Rk by the side of cathode will be from an 
above-mentioned formula (1) and an above-mentioned formula (2) in the phase of current Ik' of second 
primary-winding 5a supplied to a cathode side. 

[0008] Since the phase of current Ik' of second primary- winding 5a is overdue as mentioned abcve, a 
power-factor becomes small by the delay of this phase, and the output power supplied to a cathode 10 
side declines. Consequently, as shown in drawin g 9 , compared with an anode plate and the electrical 
potential difference Va between grounds, cathode and the electrical potential difference Vk between 
grounds fall, and imbalance arises among both electrical potential differences. The difference of this 
electrical potential difference may increase, so that current If and Ic' which are shown in drawing 6 are 
large and it may become 20kV or more in a practical use field. Thus, there was a possibility of the 
unusual high voltage having occurred, and pressure-proofing of a transformer 6, rectifiers 7 and 8, or X- 
ray tube 12 having been exceeded mainly between an anode plate and a ground by the imbalance of a 
big electrical potential difference, and destroying these. 

[00091 Then this invention copes with such a trouble and aims at offering the inverter type X-ray plant 
which can balance the anode plate and the electrical potential difference between grounds of the above- 
mentioned X-ray tube, and cathode and the electrical potential difference between grounds m equipment 
equipped with the X-ray tube called a metal X-ray tube. 

mlSis for Solving the Problem] In order to attain the above-mentioned purpose, the inverter type X-ray 
plant by this invention DC power supply and the inverter which receives the direct current from these 
DC power supply, and is changed into an alternating current, The resonant element section which it 
comiects [ section ] with this inverter and produces the resonance current with that output voltage The 
transformer which has the first secondary winding and second secondary winding which were coiled 
corresponding to this each first coil, and carries out the pressure up of the output voltage from the 
above-mentioned resonant element section while having the first primary winding and second primary 
winding which were connected to juxtaposition at this resonant element section. The first rectifier and 
second rectifier which are connected to the first of this transformer, and the second secondary winding, 
resnectively and change that output into a direct current, While an anode plate is connected to the 
rectifier of the method of top Norikazu Cathode is connected to the rectifier of another side, and some 
containers are formed with a metal, the output of the first rectifier of the above and the second rectifier 
comiects this metal section to the part to which it comiected with the serial, and this connection part is 
fiirther connected to a ground. With the output voltage of the above-mentioned first and the second 
rectifier In the inverter type X-ray plant which has the X-ray Uibe which emits an X-ray the above- 
mentioned resonant element section While consisting of the first resonant element and second resonant 
element of the same configuration of having connected with juxtaposition at the output side of the 
above-mentioned inverter and constituting the first resonance circuit from the first resonant element and 
the first primary winding of the above-mentioned transformer The second resonance circuit consists of 
the second resonant element and the second primary winding of the above-mentioned transformer. 

[Fuliclion] Thus, the constituted inverter type X-ray plant It shall consist of the first resonant element 
and second resonant element of the same configuration of that the resonant element section of the output 
side of an inverter was connected to juxtaposition at the output side of the above-mentioned inverter. By 
the first resonance circuit which consisted of the first resonant elemem of the above, and the first 
primary winding of a transformer, and the second resonance circuit which consisted of the second 
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resonant element of the above, and the second primary winding of the above-mentioned transformer 
While being able to prevent phase contrast from being generated on the current which it means that the 
resonance circuit which became independent to the anode plate [ of an X-ray tube ] and cathode side, 
respectively was constituted, and flows to two primary windings of the above-mentioned transformer By 
supplying many currents to the low cathode side of load impedance, the anode plate and the electrical 
potential difference between grounds of the above-mentioned X-ray tube, and cathode and the electrical 
potential difference between grounds can be balanced. 
[0012] 

[Example] Hereafter, the example of this invention is explained to a detail based on an accompanying 
drawing. Drawing 1 is the circuit diagram showing the example of the inverter type X-ray plai.-t by this 
invention. This inverter type X-ray plant changes the direct current voltage from DC power supply into 
alternating voltage using an inverter, it rectifies while it carries out the pressure up of that output 
voltage, supplies direct current voltage to an X-ray tube, emits an X-ray, and as shown in drawing, it has 
DC power supply 1, an inverter 2, Capacitors 3a and 3b, a transformer 6, rectifiers 7 and 8, and X-ray 
tube 12, and it changes. . , u f 

[0013] Above-mentioned DC power supply 1 are equipment which supplies direct current voltage, tor 
example obtain direct current voltage in false by carrying out smooth [ of the power of the source power 
supply of 50Hz or a 60Hz alternating current ] with smooth components, such as a capacitor, while 
rectifying devices, such as diode, rectify. And this direct current voltage turns into input voltage of the 
below-mentioned inverter 2. ^ ^ jr^n 

[0014] While an inverter 2 receives the direct current voltage outputted from above-mentioned UL 
power supply 1 and changes it into alternating voltage, power is controlled using resonance phenomena, 
and while being constituted by the full bridge type combining four switching elements 141,142,143,144 
which consist of a semi-conductor, antiparallel connection of the fly wheel diodes D , D2, D3, and D4 
is carried out to those switching elements 141-144, respectively. In addition, as the above-mentioned 
switching elements 141-144, the gate insulation-type bipolar transistor is used, for example. 
100151 It connects with an inverter 2 at juxtaposition, and Capacitors 3a and 3b serve as the resonant 
element section which produces the resonance current with the output voltage of the inverter 2. 
Moreover, a transformer 6 carries out the pressure up of the output voltage from the above-mentioned 
resonant element section (3a, 3b), and it has the first secondary-winding 4b emd second seconder- 
winding 5b which were rolled corresponding to these each first coils 4a and 5a while it has the first 
primary-winding 4a and second primary-winding 5a which were connected to juxtaposition at this 
resonant element section.(3a, 3b). The concrete structure is similarly constituted, if shown in drawmgj . 

100161 It connects with the first secondary-winding 4b of the above-mentioned transformer 6, and 
second secondary-winding 5b, respectively, and the first rectifier 7 and second rectifier 8 change the 
alternating voltage of the output into a direct current. In addition, the output of these two rectifiers 7 and 

8 is connected to the serial. . ^ j o • • a 

100171 The output voltage of the above-mentioned first and the second rectifier 7 and 8 is impressed, 
and X-ray tube 12 emits an X-ray, has the metal section 1 1 which are some containers which contain the 
cathode 10 which generates a thermoelectron, the anode plate 9 which generates an X-ray when the 
thermoelectron from this cathode 10 collides, and this anode plate 9 and cathode 10, changes and is 
called a metal X-ray tube. And while an anode plate 9 is comiected to the first rectifier 7 of the above, 
the metal section 1 1 is connected to the part to which cathode 10 was connected to the second rectifier 8, 
and the output of the first rectifier 7 of the above and the second rectifier 8 was connected to the senal, 
and this connection part is further connected to the ground. . • . * 

100181 In this invention, as shown in drawing 1 , the resonant element section prepared m the output 
side of an inverter 2 here It shall consist of capacitor 3a as the first resonant element and capacitor 3b as 
the second resonant element which were connected to juxtaposition at the output side of the above- 
mentioned inverter 2. While constituting the first resonance circuit from capacitor 3a of the above first 
and the first primary-winding 4a of said transformer 6, the second resonance circuit consists of capacitor 
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3b of the above second, and the second primary-winding 5a of said transformer 6. In addition, let both 
the above-mentioned capacitors 3a and 3b be the same capacity. 

[0019] Next, actuation of the inverter type X-ray plant constituted in this way is explained. First, in 
drawing 1 , the output of DC power supply 1 is inputted into the following inverter 2, and is changed 
into alternating voltage. Next, one side of the alternating voltage outputted from the above-mentioned 
inverter 2 is supplied to the first resonance circuit which consists of first capacitor 3a and the first 
primary-winding 4a of a transformer 6, and the resonance current la flows by the leakage inductance 
produced between first primary-winding 4a of this transformer 6, and secondary-winding 4b. And 
alternating voltage is outputted by this resonance current la from the first secondary-winding 4b, it is 
changed into a direct current with the first rectifier 7 after that, and the current It which fl(ws to cathode 
10 from the anode plate 9 of X-ray tube 12 which is a load is supplied. 

[0020] Another side of the alternating voltage which can come, simultaneously is outputted from the 
above-mentioned inverter 2 is supplied to the second resonance circuit which consists of second 
capacitor 3b and the second primary-winding 5a of a transformer 6, and the resonance current Ik flows 
by the leakage inductance produced between second primary-winding 5a of this transformer 6, and 
secondary-winding 5b. And alternating voltage is outputted by this resonance current Ik from the second 
secondary-winding 5b, it is changed into a direct current with the second rectifier 8 after that, and the 
current It which flows to cathode 10 from the anode plate 9 of X-ray tube 12 which is a load, and the 
current Ic which flows from the metal section 1 1 of a container to cathode 10 are supplied, In this case, 
second primary- winding 5a by the side of the small cathode of load impedance, second secondary- 
winding 5b, and the second rectifier 8 must supply a current only with bigger Ic than first primary- 
winding 4a by the side of an anode plate, first secondary-winding 4b, and the first rectifier 7 . 
100211 Drawing 2 is a graph which shows relation with the current Ik which flows to Current la and 
second primary-winding 5a which flow to the output voltage El of the inverter 2 in drawing 1 , and first 
primary-winding 4a. the phase of the current la (a continuous line shows) which flows to the first 
resonance circuit (3a, 4a) and second resonance circuit X3b, 5a) which became independent by the anode 
plate r of X-ray tube 12 ], and cathode side, respectively so that this graph may show, and Current Ik (a 
broken line shows) - abbreviation - it becomes the same and the difference in a power-factor does not 
arise between the output voltage El of the above-mentioned inverter 2. Capacity of CI and second 
capacitor 3b is set to C2 for the capacity of first capacitor 3a seen from the common voltage source (El) 
here The phase of the currents la and Ik over a voltage source if the reactor of LI and second pnmary- 
winding 5a is set to L2 for the reactor of first primary-winding 4a, load resistance by the side of Ra and 
cathode 10 is fiirther set to Rk for the load resistance by the side of the anode plate 9 of X-ray tube 12 

and angular frequency of a voltage source is set to omega, 
IaCDfiii=-tan-M {« • Lt- (« • Ci)-M /Ra] -(5) 

Ik<D&.n=-tan-^ { {w • Lz- (« ' CJ""} /Rk) - (6) 

It becomes. Arid in the resonance state, it sets at a formula (5) and a ceremony (6), 
0) • L.- (o) . CJ -> = 0 - (7) 

to . Lz- (« • Cz) -^ = 0 - (8) 

It comes out, and since it is, the phase lag of the current la by the side of an anode plate and Ae current 
Ik bv the side of cathode serves as zero to a voltage source (El) irrespective of Rk in the load resistance 
Ra by the side of an anode plate, and the load resistance by the side of cathode so that clearly from an 
above-mentioned formula (5) and an above-mentioned formula (6). Moreover, since the current Ik by 
the side of the low cathode of load resistance Rk is larger so that clearly [ the peak value of a cun-ent ] 
from drawing 2 , the output power by the side of cathode becomes larger than the output power by the 
side of an anode plate. Consequently, as shown in drawing j. , the anode plate and the electrical potential 
difference Va between grounds of X-ray tube 12, and cathode and the electrical potential difference 
between grounds Vk will be balanced. 
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[0022] As mentioned above, it sets in the example shown in drawin g 1 . While phase contrast does not 
arise between the current la which flows to the first primary-winding 4a of a transformer 6, and second 
primary-winding 5a, and Ik Since more load currents can be supplied to the cathode 10 side of X-ray 
tube 12, as a result, the electrical potential difference of the anode plate 9 and cathode 10 to a ground is 
balanced, and as shown in drawing 3 , it becomes always fixed from the anode plate 9 of X-ray tube 12 
irrespective of the tube electric current It which flows to cathode 10. Therefore, destruction of X-ray 
tube 12 by the unusual high voltage, rectifiers 7 and 8, and a transformer 6 can be prevented. 
[0023] Drawing 4 is the circuit diagram showing other examples of this invention. Th?.s example 
consists of the first transformer 6a which winds the first primary-winding 4a and secondary- winding 4b 
around one side of two iron cores formed separately independently in the transformer which carries out 
the pressure up of the output voltage from the resonant element section which consists of two capacitors 
3a and 3b in drawing 1 , and grows into it, and the second transformer 6b which winds the second 
primary-winding 5a and secondary-winding 5b around another side, and grows into it. And transformer 
6a of the above first contributes to electrical-potential-difference generating by the side of the anode 
plate 9 of X-ray tube 12, and second transformer 6b contributes to electrical-potential-difference 
generatingby the side of cathode 10. 

[0024] Drawing 5 is the circuit diagram showing the example of further others of this invention. 1 his 
example prepares first inductance 15a and second inductance 15b in each output side of two capacitors 
3a and 3b formed in juxtaposition in the latter part of an inverter 2 in drawmgl • In this case, the first 
resonant element is constituted from the first capacitor 3a and the first inductance 15a, and the second 
resonant element consists of the second capacitor 3b and the second inductance 1 5b. And while 
constituting the first resonance circuit from capacitor 3a of the above first, the first inductance 15a and 
the first primary-winding 4a of a transformer 6, the second resonance circuit consists of capacitor 3b ot 
the above second, the second inductance 15b, and the second primary-winding 5a of a tr^sformer 6. At 
this time each above-mentioned inductances 15a and 15b act as that with which the insufficiency of the 
leakage inductance of the each first coils 4a and 5a of a transformer 6 is compensated. In addition, the 
configuration of such a resonance circuit is applicable also to the example of tomg.4-. 
10025] In addition, although shown as a thing using the gate insulation-type bipolar transistor as four 
switching elements which constitute an inverter 2 in the example of drawing^ m dr^gj. and the 
drawingl list which were explained above, this invention may use other switching elements, such as not 
only this but a thyristor or a bipolar transistor, a field-effect transistor, etc. ; 

[Effect of the Invention] Since this invention was constituted as mentioned above, it shall consist of the 
first resonant element and second resonant element of the same configuration of that.the resonant 
element section of the output side of an inverter was comiected to juxtaposition at the output side of the 
above-mentioned inverter. By the first resonance circuit which consisted of the first jesonant element of 
the above, and the first primary winding of a transformer, and the second resonance^ pircuit which 
consisted of the second resonant element of the above, and the second primary winding of the above- 
mentioned transformer While being able to prevent phase conti-ast firom being generated on the current 
which it means that the resonance circuit which became independent to the anode plate [ of an X-ray 
tube 1 and cathode side, respectively was constituted, and flows to two primary windings of the above- 
mentioned transformer By supplying many currents to tiie low cathode side of load impedance, the 
anode plate and the electrical potential difference between grounds of the aboye-mentioned X-ray tube, 
and cathode and tiie electrical potential difference between grounds can be balanced. Therefore like 
before it can prevent that the unusual high voltage occurs between an anode plate and a ground, and a 
possibility that a transformer, a rectifier, or an X-ray tube may break can mainly be abolished. 



[Translation done.] 
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